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M - stepping motor
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Turn on AC power  and Open Gas valve

Check the DAQ system and VME controller

Turn off AC power and Close Gas valve
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n C��A@A!B'Ã�ª$/&?)0� o �A&3�0�

�!l���¬�%�¬��±���§²���(�z���¬��§¨�Ì�º���\�(�(� ·%���l©Ìµ*���������½·��l�!l��Jd�²�������¬� �¨��·(������©F§¨�
I����G��	 �����RÂÓ���¦y~:�ÉcÂQ���\«��,y��²���¬���,y¶���Ì�2!��%·��²���{µ¶��·,!l§¨�l�(���
* & "Xï ð W Ö�÷[ù
62p8*5/9,06U) 6 ú Ð�à_êëð W Ö ÷

à3ÑXÙÛà_ê B D = )+q Ð>þxÔxÏ�Ô�Õ#ÚÖr= D
à3ÑXÙxý D =.Ù5×�ÖÑ /9* ÷�Ýù B Ð#ÖüÙ�×�ÖÑ /#s7s ÷1Ò�ù
ù

* & "Xï á�Ô�Õ¯÷[ù
62p8*5/9,06U) 6 ú Ð�à_êxá�Ô�Õ ÷

à3ÑXÙÛà_ê B D = )+q Ð>þxÔxÏ�Ô�Õ#ÚÖr= D
à3ÑXÙxý D =.Ù5×�ÖÑ /9* ÷�Ýù B Ð#ÖüÙ�×�ÖÑ /#s7s ÷1Ò�ù
ù

* & "Xï Ú>ÑLÔ�÷[ù
62p8*5/9,06U) 6 ú Ð�à_êxá�Ô�Õ ÷

à3ÑXÙÛà_ê B D = )+q Ð>þxÔxÏ�Ô�Õ#ÚÖr= D
à3ÑXÙxý D = ï Ñ�Ô>îzÏÚüÙ�ñLÚxÏÔ�Õ#ÚÖ�÷�Ý�ù B Ð>Ö q à�Õ#Ô>îzÏ�Ú�÷1Ò�ù
ù

* & "Xï à3ÑXð5×XÙ�÷[ù
62p8*5/9,06U) 6 ú Ð�à_êÛà3Ñ5ð5×XÙ ÷

à3ÑXÙÛà_ê D = )+q Ð>þxÔxÏ�Ô�Õ#ÚÖr= D
ù

q5ïU6 é 1t)�,XÞt) /9* Þ ñ	à�Õ Ö�Ð_×�Ùhà3Ñ�Ú ÎMñLÚ�Î+X�Ú�Õ Ù�ñLÚ ú Ô�Ï_×�Ú´Ð>þ !7"Xïr) D / àMÑ5ð5×XÙ
Ö�Úázà5Õ_Ù�ÚÖ¿å Þ ñ�Ú ú Ô�Ï_×�Ú´Ð>þ5þ�Ú�ÖLÕ Ù�ñ�ÚËà3Ñ�þ�Ð>Ö9�LÔ#ÙhàÐ~Ñ Ð_Ñ�Ù5ñ�Ú
Õ_Ù�Ô#Ù5×hÕ�Ð>þüÙ5ñ�ÚxÏ�Ô�Õ#ÚÖ¿å

* & "Xï Ð_ðLÚ>Ñ�ö>ðzÐ#Ö�Ù�÷[ù
62p8*5/9,06U) 6 à3Ñ�Ù Ð~ð�Ú>Ñ�ö>ðhÐ>Ö�Ù�÷

à3ÑXÙÛà_ê D = )�q Ð>þxÔxÏÔ�Õ#Ú�Ö\= D
ù

15ï5Þ9-018* /2V ÷1Ò�ù B Ð>Ö à_þËÐ_Ñ¹Ú�Ö5Ö�Ð>Ö�÷2ÜzÝù

* & "Xï Î�ÏXÐXÕ#Ú5ö>ðhÐ>Ö�Ù�÷[ù
62p8*5/9,06U) 6 ú Ð�à_ê Î�Ï5ÐXÕ#ÚXö>ðzÐ>Ö�Ù ÷

àMÑXÙ à~ê D = )�q Ð>þ´ÔxÏÔ�Õ#ÚÖ\= D
ù

* & "Xï Õ#Ú#Ñ�ê�ö�Î�Ð+�7�LÔ>Ñ�ê�÷[ù
62p8*5/9,06U) 6 ú Ð�à_ê Õ#Ú>Ñ�ê�ö�Î�Ð��7�LÔ#Ñ�ê�÷

à3ÑXÙÛà_ê	Ý BuD = )�q Ð>þxÔ´ÏÔ�ÕÚÖ>= D
à3ÑXÙÛà_ê�ã BuD = Ý¯Ó�þzàÏ~Ù�ÚÖ;�hÐ~ÙLÐ>Ör= D
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D = ã�Óv�LÔ�Õ+X'�hÐ>ÙLÐ>Ö\= D
D = �¦Ó�þzàÏ~Ù�ÚÖ;�hÐ~ÙLÐ>Ö ÕMðLÚ5Úêr= D
D = ø¿Óv�LÔ�Õ+X'�hÐ>ÙLÐ>Ö ÕMð�Ú5Úêr= D

à3ÑXÙ Õ_Ù�Ú>ð D =4Ô ÑX×#�Xî�ÚÖ Ð>þ Õ_Ù�Ú#ðr= D
ù

q5ïU6 é 1t)�,XÞt) /9* Þ ñ	à�Õ Ö�Ð_×�Ùhà3Ñ�Ú Õ#Ú#Ñ�êLÕ9Ù�ñ�Ú¹Î�Ð��7�LÔ#Ñ�ê�ÙLÐw�	Ð ú Úx�hÐ~ÙLÐ>Ö Ð>Ö
ÎMñ�Ô>Ñ�á�ÚËÕMð�Ú5Úê Ð>þ%�hÐ~ÙLÐ#ÖëÙzÐ9Ù�ñLÚ ú Ú�Ï��LÚý;�hÐ~ÙzÐ>ÖËÎ5Ð_ÑXÙXÖ�ÐXÏ5ÏÚÖ¿å

* & "Xï Ö�Ú5Ô�ê�ö>î5×�þXþ�ÚÖ�÷[ù
62p8*5/9,06U) 6 ú Ð�à~ê�Ö�Ú5Ôê�ö>îX×�þ5þ�ÚÖ�÷

àMÑXÙ à~ê D = )�q Ð>þ´ÔxÏÔ�Õ#ÚÖ\= D
ù

q5ïU6 é 1t)�,XÞt) /9* Þ ñ	à�Õ Ö�Ð_×�Ùhà3Ñ�Ú�Ö�ÚXÔêLÕ9Ù�ñ�Úüê�Ô#Ù�Ôüþ5Ö�Ð��¹Ù�ñLÚ ú Ú�Ï��LÚý Î�Ð_Ñ�ÙXÖ�Ð5Ï5Ï�ÚÖ¿å

* & "Xï Ï5Ð5Ð~ð�öþzàÏ>Ù�ÚÖ�÷[ù
62p8*5/9,06U) 6 Ï5Ð5Ð~ð�öþzàÏ>Ù�ÚÖ�÷

à3ÑXÙÛà_ê D = )�q Ð>þxÔxÏÔ�Õ#Ú�Ö\= D
ù

q5ïU6 é 1t)�,XÞt) /9* Þ ñ	à�Õ Ö�Ð_×�Ùhà3Ñ�Ú��LÔ9X�Ú�Õ9Ù�ñ�ÚüþzàÏ~Ù�Ú�Ö��	Ð ú Ú´Ð_Ñ�Ù5ñ�ÚxÏXÐ5Ð_ð�å
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�!l� ·�����Jd¾�±������¬§²���½Jd�¨��§²�Ó¸l�\�(�¬�������7)Ì§¨�
I����G��	 �����RÂÓ���¦y��º���¬�(�2y��¬·3y��¬�\·My�· ·�������y�·(����Jl¾5y

Þ ñ	à�Õxà�Õ9Ù�ñ�ÚËà3ÑXÙhà#Ô�Ï�à+}�ÔÙhàÐ_ÑÛÔ#Ñ�êËÎ5Ð_ÑXÙXÖ�ÐXÏ4þhàÏÚüþ�Ð>ÖËÏÔ�Õ#ÚÖxÖ×XÑ5Ñ	à3Ñ�á

Ù�ñ	à5Õ�à�Õ9Ù�ñ�Ú¹Î�Ð��8�LÚ>ÑXÙ�îzÏ5Ð�Î+X
Ú ú Ú�Ö5ß�Ùhà3Ñ�áËÚ>Ñ�Ú#Ù�Ú�Ö�Úêë×5ÑXÙhà�Ï Ù5ñ�Ú�$ ï54�)+* ö )+*~)MÞ à�Õ�à_áÑzÐ#Ö�Úê

ÏÔ�ÕÚÖâÝOû s Ð>Ö W Ô�Ö5ê é ÔÖ5Özà#Ôá�Ú
ÏÔ�ÕÚÖ¹ã û * Ð>Ö�Ù�ñ é ÔÖXÖzà>Ôá�Ú
ÏÔ�ÕÚÖ��üû 6 Ð_×XÙ�ñ é ÔÖXÖzà>Ôá�Ú
ÏÔ�ÕÚÖxøëû 6 ð�Ô�Î#Ú s Ö�Ô �LÚ

Ð_ÑzÏ#ßüÙ�ñLÚ þzà~ÖLÕ_Ù W Ð>Ö5êËÐ>ÖüÑ5×#�XîLÚÖÛà�Õ9Ö�Ú5Ôêüð�ÚÖËÏ�à3Ñ�Ú
Õ_Ù�Ô�Ö�ÙËÔ#ÙüÙ�ñLÚüÖhà_áñXÙ;�LÔÖ5áhà3Ñ Ô>Ñ�êËÏÚ5Ô ú ÚxÔ W ñ	àMÙ�ÚËÕMðLÔ�Î#Ú W ñ�Ú>Ñ Î�Ð���ðzÏÚ#Ù�Ú
Ú>ÑXÙ�Özà>Ú�Õ��X×hÕ~ÙëîLÚ��LÔê�ÚËàMÑëÙ�ñ�ÚxÚý�Ô�Î_Ù Ð>Ö5ê�ÚÖ¹Ô�Õ9þ�Ð_×5Ñ�êüñLÚÖ�Ú

Ô�Ï5Ï4ê�Ô#Ù�Ô ÙLÐ9î�ÚüÖ�Ú5Ôê à3Ñ'�X×hÕ_Ù Õ_Ù�ÔÖ5Ù¹Ô�Õ.Ù�ñLÚ þzà~ÖLÕ_Ù ÎMñ�ÔÖ Ð>þxÔxÏ�àMÑ�Ú

$ ï54�)�* ö )+*~)_Þ D =¹ÝKÑhÐ~Ù�Ú�ÓÌÝMû�Ð_Ñ B Ò5û�Ð>þ5þ
Ò D = ã ê�Ú>î5×�á¿Ó<Õ#Ú#ÙxÙ�ñìà�Õ.ÙzÐëÐ_ÑLÚ
Þ0/9s ö R & 6#ï71 D =%�¹Î5Ð_Ñ�þzà_á�×�Ö�Ô#Ùhà�Ð_Ñ
Ý_Ò D = øüÙ�Özà_á5á�Ú�ÖüîìàMÙ
Ô�Î_Ùhà ú Ú îzÐ5Ð~Ù�Ú�ê D = æ¹Î�Ð>ê�Ô¹Õ_Ù�Ô#Ù�Ú ÙzÐ W ÔLàMÙ�þLÐ>Ö
îzÐ5Ð~Ù�Úê D = è´ÎÔ��LÔ�Î �ËÕ_Ù�ÔÙ�×hÕ
îzÐ5Ð~Ù�Úê D =4ç¹ÕXÎ#ö�ÏÔ�ÕÚÖ	ÝüÕ_Ù�Ô#Ù5×hÕ
Ý_Ò�åVÒ D =%:´Ï�Ô�Õ#ÚÖ�þ5Ö�Ú#�×�Ú>ÑhÎ~ß ÷�ÑzÐ~ÙÛà��XðzÏ�Ú��LÚ>ÑXÙ�Úêzù
æ5Ò5Ò D = ä ÑX×#�Xî�ÚÖËÐ>þüð5×zÏXÕÚ�Õó÷1ÜzÝ.ûËà3Ñ�þ ÑzÐ>Ù à���ðzÏÚ��LÚ#ÑXÙ�Úêzù
Ý_Ò D =�Ý~Ò Ù	à��LÚËà3Ñ ÕÚ�Î�Ð_Ñ�êzÕ.îLÚ#Ù W Ú5Ú#Ñ àMÑ	àMÙhà>Ô�Ï�à+}�Ô#Ù	àÐ_Ñ Õ W Ú5Ú>ðhÕ
Ý D =�ÝXÝ s Ð>Ö W ÔÖXê ÎÔÖ5Özà>Ô�á�Ú¹ÏÔ�Õ#ÚÖë×hÕÚê
Ý D =�Ý~ã * Ð>Ö�Ù�ñ é ÏÔ��âÕMñLÚ�Ï5Ï�ÏÔ�Õ#ÚÖë×hÕÚê
Ý D =�Ý+� 6 Ð_×XÙ�ñ é ÏÔ��âÕMñLÚ�Ï5Ï�ÏÔ�Õ#ÚÖë×hÕÚê
Ý D =�ÝMø 6 ð�Ô�Î#Úüþ5Ö�Ô��zÚ´Ï�Ô�Õ#ÚÖü×hÕ#Úê
Ý D =�Ý~æ4×	Õ#Ú´ÎÔ��LÔ�Î ��þ�Ð#Ö s Ð#Ö W ÔÖ5ê Î#Ô�Ö5Özà>Ôá�Ú´Ï�Ô�Õ#ÚÖ
Ý D =�Ý~è4×	Õ#Ú´ÕXÎ#ö�ÏÔ�ÕÚÖ	Ý.þ�Ð>Ö * é B 6 é B 69s ÏÔ�Õ#ÚÖLÕ
ï8*#q ö )+*~)MÞ

s Ð>ÖëÙ�ñ�Ú4ð�Ö�ÐXÎÚê×�Ö�ÚëÙ5ñ�ÚxÏ�à3Ñ�Ú�Õ.î�ÚázàMÑ	à3Ñ�á W à_Ù�ñ¹Ô��xÔ�Ö�Ú¹à~áÑzÐ>Ö�Ú�ê¿å
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q Ð9ÑzÐ~Ù ÏÚ5Ô ú Ú�Ô>Ñ�ßüîzÏÔ#Ñ8X Ï�à3Ñ�Ú�Õ´à3Ñ�Ù�ñ�Ú´Ï�à�Õ_ÙhÕ�å

$ ï54�)�* ö ,710/ é ï7q9-51Xï
�7�7�7�8�ÛÝ
Ý D =5ÕÚ#� Ý9ÏÔ�ÕÚÖëÑ5×#�Xî�Ú�Ö ÷ s é ù
Ý D =5ÕÚ#� Ý|þzàÏ>Ù�ÚÖâÝ ÷kÐ_ÑzÏ>ß ÝOþhàÏ~Ù�ÚÖ¹Ô ú Ô�àÏÔ>îhÏÚ�ù
�XÒ D =5ÕÚ#� Ý ÕMð�ÚXÚê
ã D =5ÕÚ#� ÝÌÑ5×#��î�ÚÖ Ð>þËÏ5Ð5Ð_ðhÕ
�7�7�7�8� ã
ã D =5ÕÚ#�´ã�ÏÔ�ÕÚÖëÑ5×#�Xî�Ú�Ö ÷ * é ù
Ý D =5ÕÚ#�´ã4þzàÏ>Ù�ÚÖâÝ ÷kÐ_ÑzÏ>ß ÝOþhàÏ~Ù�ÚÖ¹Ô ú Ô�àÏÔ>îhÏÚ�ù
�XÒ D =5ÕÚ#�´ãxÕMð�ÚXÚê
ã D =5ÕÚ#�´ã9Ñ5×#��î�ÚÖ Ð>þËÏ5Ð5Ð_ðhÕ
�7�7�7�8� �
� D =5ÕÚ#�.�xÏÔ�ÕÚÖëÑ5×#�Xî�Ú�Ö ÷ 6 é ù
Ý D =5ÕÚ#�.� þzàÏ>Ù�ÚÖâÝ ÷kÐ_ÑzÏ>ß ÝOþhàÏ~Ù�ÚÖ¹Ô ú Ô�àÏÔ>îhÏÚ�ù
�XÒ D =5ÕÚ#�.�´ÕMð�ÚXÚê
ã D =5ÕÚ#�.� Ñ5×#��î�ÚÖ Ð>þËÏ5Ð5Ð_ðhÕ
�7�7�7�8� ø
ø D =5ÕÚ#��ø´ÏÔ�ÕÚÖëÑ5×#�Xî�Ú�Ö ÷ 62, ù
Ý D =5ÕÚ#��øüþzàÏ>Ù�ÚÖâÝ ÷kÐ_ÑzÏ>ß ÝOþhàÏ~Ù�ÚÖ¹Ô ú Ô�àÏÔ>îhÏÚ�ù
�XÒ D =5ÕÚ#��ø¹ÕMð�ÚXÚê
ã D =5ÕÚ#��ø4Ñ5×#��î�ÚÖ Ð>þËÏ5Ð5Ð_ðhÕ
ï8*#q ö ,710/ é ï8q9-515ï
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